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High speed processor H^Y^ « 

The invention relates to a high speed processor which 
is suitable in particular for processing data 
transmitted by means of xDSL data transmission methods. 



^ In new telecommunication services, very large 

10 quantities of data are transmitted, and the .necessary 
data transmission rates are thus increasing. Multimedia 
applications require data transmission rates of several 
megabits per second. The xDSL (Digital Subscriber Line) 
.3 data transmission method is a digital transmission 

^'^ 15 method in which data are transmitted over conventional 

\^\ telephone lines, i.e. twisted two-wire telephone lines 

=3 made of copper, to the terminating subscriber. The 

rising demand for high speed data transmissions is 
!3 speeding up the development of the transmission 

20 networks and the respective terminals. 



The data which is transmitted at a very high data rate 
can be processed with hardware logic circuits. For 
example the deframing of incoming data frames can be 
25 carried out by a hardware logic circuit according to 
the prior art such as is illustrated in figure 1. To do 
this, the incoming digital data stream din is processed 
by hardwired logic circuits and output as a data stream 
dout- However, this has the considerable disadvantage 
30 that the hardware logic circuit is completely 
inflexible, i.e. is suitable only for data processing 
data streams with a permanently predefined data format. 
A further disadvantage is that the hardwired hardware 
logic circuits cannot be used universally for different 
35 applications, as a result of which the number of 
manufactured logic circuits for specific applications 
is relatively low, and the manufacturing piece costs 
rise to a great extent. 
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For data pitocessing transmitted data, conventional 
communication^ processors which can be used in a 
flexible way\ are employed. Figure 2 shows a 
conventional cijmmunications processor according to the 
prior art- The Viata signals which are output by a data 
source DQ are \converted into digital signals by an 
analog/digital cbnverter and fed to a data input E of 
the communication^ processor. The incoming digital data 
stream din is fed ^j-nto an input buffer or an input port. 
This input port c^ be addressed via an address bus of 
the communication's processor. The conventional 
processor which i^ illustrated in figure 2 has an 
address bus for addressing the various interface 
memories or ports anq the data memory. The data memory 
is composed here, e.Q. of a plurality of RAM memories. 
The data memory and the interface buffers or ports are 
connected to a corrVion data bus for internally 
exchanging data withiri the communications processor. 
The core of the processor is formed by a data 
processing unit which aontains internal registers R. 
The data processing unit\ is connected to a read only 
memory or ROM memory in wnich the executable program is 
stored- The output ports W output interface memories 
are connected via data oAtputs A for outputting an 
output data stream dout to\ digital/analog converters 
which convert the output nigital data into analog 
output signals- The analog output signals are output to 
a data sink, for example a terVninal, via analog lines. 

The conventional communications processors are as a 
rule embodied in what is referred to as RISC (Reduced 
Instruction Set Computer) processors- RISC processors 
have a reduced command set of simple assembler 
instructions . 



Figure 3 shows in schematic form the execution of a 
data loading command in which input data which is 
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buffered in the input interface buffer portin is loaded 
into the data processing unit of the conventional 
processor for further data processing. The conventional 
communications processor according to the prior art, 
such as is illustrated in figure 2, has an address bus 
for addressing the data memory and the interface 
buffers. The address space is divided here into a data 
memory address region and into a port address region. 
Each buffer or each port has its own address region 
within the uniform address space. The input data din 
which has been fed into the input interface buffer is 
written in as input data when there is an address x 
within the address region of the input interface 
buffer. In order to data process the written-in input 
data, the address x is firstly loaded into a first 
register Rl within the data processing unit: 

Load Rl, X 

The address x is now located in the register Rl . 

The data content of the address x which is stored in 
the register Rl is then loaded into a second register: 

Loadindirect / R2 

in an indirect load or store command. The 
communications processor according to the prior art 
thus requires two commands in order to load input data 
into the data processing unit for data processing. 

In many applications, in particular when transmitting 
and processing data within networks, a large proportion 
of the transmitted data is not changed by the 
communications processor but rather transmitted to 
further, deactivated communications processors or 
routers or terminals without data manipulation. In 
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particular, the user data (payload) located within data 
frames is transmitted without being changed. 

A data transfer takes place in the communications 
processor according to the prior art, such as is 
represented in figure 2, in an unwieldy way as a result 
of the execution of four processor commands. 

Firstly, the address x is loaded into a register Rl 
within the address region of the input port: 

Load Rl, X 

Subsequently, by means of a command the data content of 
the address x stored in the register Rl is transmitted 
into an internal register R2 of the data processing 
unit by means of an indirect load command: 

Loadindirect Rl r ^^2 

In the third processor command, the address y within 
the address region of the output port is loaded into a 
third register R3 : 

Load R3, y 

In a fourth processor command, the address content of 
the register R2 is stored at the address which has been 
stored in the register R3 : 

Loadindirect , R3 

In order to transmit the input data from the input 
interface buffer Port IN to the output interface buffer 
Port OUT, the conventional communications processor 
therefore already requires four processor commands. If 
large quantities of data are passed on to the output A 
without changing the data which is received at the 
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input the data transmission is slowed down 

considerably owing to the multiplicity of processor 
commands which are necessary. 

The object of the present invention is therefore to 
provide a high speed processor which permits a data 
transfer with a very high data transmission rate. 



This object is achieved according to the invention by 
10 means of a high speed processor having the features 
specified in patent claim 1. 



The invention provides a high speed processor having 
a data processing unit for processing data, 
a data memory which is connected to the data processing 
unit via a data bus and can be addressed by the data 
processing unit via a data memory address bus, 
at least one input interface buffer which is connected 
to the data bus and has the purpose of buffering input 
data, 

at least one output interface buffer which is connected 
to the data bus and has the purpose of buffering output 
data, 

the input interface buffer and the output interface 
buffer being addressable by the data processing unit 
via a separate interface address bus. 

The data memory preferably contains at least one RAM 
memory . 
30 

In one preferred embodiment of the high speed processor 
according to the invention, the data processing unit is 
connected to a ROM memory in which program data is 
stored . 
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The data processing unit is preferably an RISC data 
processing unit. 
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The data processing unit preferably contains a 
plurality of addressable internal registers. 

The data processing unit of the high speed processor 
according to the invention can preferably carry out 
additional data transfer processor commands in order to 
directly exchange data between the data memory, the 
internal registers and the interface buffers. 

When a first data transfer processor command is carried 
out by the data processing unit, the input data 
buffered in the input interface buffer is preferably 
transmitted directly into an internal register of the 
data processing unit for further data processing. 

When a second data transfer processor command is 
carried out by the data processing unit of the high 
speed processor according to the invention, the input 
data buffered in an input interface buffer is 
preferably transmitted directly into an output 
interface buffer for the outputting of data. 

When a third data transfer processor command is carried 
out by the data processing unit of the high speed 
processor according to the invention, the data buffered 
in an internal register of the data processing unit is 
preferably transmitted direction into an output 
interface buffer for the outputting of data. 

When a fourth data transfer processor command is 
carried out by the data processing unit of the high 
speed processor according to the invention, the input 
data buffered in an input interface buffer is 
preferably transmitted directly into the data memory 
for storage. 

When a fifth data transfer processor command is carried 
out by the data processing unit of the high speed 
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processor according to the invention, the data stored 
in the data memory is preferably transmitted directly 
into an output interface buffer for the outputting of 
data . 

In a preferred embodiment of the high speed processor 
according to the invention, the input interface buffer 
is connected to an analog/digital converter. 

In a further embodiment of the high speed processor 
according to the invention, the output interface buffer 
is preferably connected to a digital/analog converter. 

The input interface buffer and the output interface 
buffer are preferably connected to the data processing 
unit via a control signal bus. 

In a particularly preferred embodiment of the high 
speed processor according to the invention, the input 
interface buffer is an xDSL interface buffer for 
buffering xDSL data. 

In a preferred embodiment of the high speed processor 
according to the invention, the output interface buffer 
is a PCM interface buffer for buffering PCM data. 

Each internal register preferably has a plurality of 
memory locations for different data words . 

In a particularly preferred embodiment, each processor 
task executed by the data processing unit is assigned a 
separate internal register. 

The xDSL input interface buffer preferably has a data 
frame detecting device for detecting a data frame 
synchronization data pattern. 

Here, the data frame detecting device preferably 
contains a shift register for writing in input data, a 
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data pattern memory for storing the data frame 
synchronization data pattern, and 

a comparator device for bit-by-bit data comparison of 
the input data written into the shift register with the 
data frame synchronization data patterns stored in the 
data pattern memory, the comparator device generating a 
data frame detection signal if the input data written 
into the shift register is identical to the stored data 
frame synchronization data pattern. 

After the data frame detection signal has been 
generated, the shift register is preferably expanded to 
form a toroidal memory for buffering the received xDSL 
data. The read counter points to the first stored bit 
and is moved on by x bits after each reading operation. 

Peripherals can preferably be connected to the 
interface buffers of the high speed processor according 
to the invention. 

The input interface buffers and the output interface 
buffers of the high speed processor according to the 
invention can preferably be configured. 

Figure 4 shows a preferred embodiment of the high speed 
processor 1 according to the invention. The high speed 
processor 1 according to the invention has at least one 
data input 2 for receiving a digital data stream din via 
a data input line 3. The digital input data stream din 
is generated by using an A/D converter 5 to convert an 
analog input signal transmitted via an analog signal 
line 4. The analog input signal is generated by any 
desired data source 6. In a preferred embodiment, the 
analog/digital converter 5 is integrated into the high 
speed processor 1. The data stream which is present at 
the digital data input 2 is applied, via internal data 
lines 7 of the high speed processor 1, to the data 
input 8 of an input interface buffer or input port 9. 
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The high speed processor 1 has an internal data bus 10 
which is connected via a data bus terminal 11 to the 
input interface buffer 9. The data bus 10 is also 
connected to a data processing unit 13 of the high 
speed processor 1 at a data bus terminal 12. The data 
processing unit 13 or the processor core contains 
internal registers 14. The data processing unit 13 
executes data processing of the data present on the 
data bus 10, as a function of a program stored in a 
read only memory or ROM memory 15. The ROM memory 15 is 
connected via lines 16 to the data processing unit 13 
or the processor core. The ROM memory 15 is not located 
in the processor core because the program length of the 
program to be stored in the ROM memory 15 varies 
greatly for different applications. The provision of a 
separate ROM memory 15 provides the advantage that the 
flexibility of the high speed processor 1 according to 
the invention is increased for use in different 
applications . 

The data processing unit 13 is connected via a data 
memory address bus terminal 17 to a data memory address 
bus 18. Various RAM memories 19a, 19b, 19c of a data 
memory 20 can be addressed via the data memory address 
bus 18. The various RAM memories 19a, 19b, 19c of the 
data memory 20 are connected to the internal data bus 
10 of the high speed processor 1 via data bus terminals 
21a, 21b, 21c, and to the data memory address bus 18 of 
the high speed processor 1 via data memory address bus 
terminals 22a, 22b, 22c. 

The data processing unit 13 also has an interface 
address bus terminal 13 for connecting to a separate 
interface address bus 24. The interface address bus 24 
is completely separate from the data memory address bus 
18 so that an independent interface address space can 
be addressed by the data processing unit 13. The input 
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interface buffer 9 is connected to the interface 
address bus 24 via an interface address terminal 25. In 
addition, an output interface buffer 26 is connected to 
the interface address bus 24 via an interface address 
bus terminal 27. The output interface buffer 26 is 
connected to the data bus 10 of the high speed 
processor 1 via a data bus terminal 28. 

The output interface buffer 26 outputs a digital output 
data stream dout to a digital output 30 of the high 
speed processor 1 via data lines 29. The digital data 
output 30 is connected to a digital/analog converter 32 
via a data line 31. The digital/analog converter 32 
converts the digital output data stream dout into analog 
output signals which are output via a signal line 32 to 
any desired data sink 33, for example a peripheral or a 
further high speed processor. 

The high speed processor 1 according to the invention 
which is illustrated in figure 4 can have a 
multiplicity of input interface buffers or input ports 
9 with associated output interface buffers or output 
ports. In one preferred embodiment, the high speed 
processor 1 has four input ports and four output ports. 

The high speed processor 1 according to the invention 
has, owing to the two separate address buses 18, 24 an 
independent RAM address space for addressing the data 
memory 20, and an independent port address space for 
addressing the interface buffers or ports 9. 26. The 
data processing unit 13 can execute data transfer 
processor commands which lead to a direct exchange of 
data between the data memory 20, the registers 14 and 
the interface buffers 9, 26. Here, data are transmitted 
with a single processor command between the data 
memory, a register or a port. 
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When a first data transfer processor command is carried 
out by the data processing unit 13, the input data 
buffered in the input interface buffer 9 is transmitted 
directly into an internal register of the data 
5 processing unit 13 for further data processing: 

Load Port, R2 

When a further data transfer processor command is 
10 carried out by the data processing unit 13, the input 

data buffered in the input interface buffer 9 (port IN) 

is transmitted directly, without further data 
O processing, into an output interface buffer 26 (port 

OUT) for the outputting of data. The associated 
rU 15 processor command is as follows: 

O Load Portin/ Portout 

--5 

il 

Q When a third data transfer processor command is. carried 

20 out by the data processing unit 13, the data buffered 
in an internal register R of the data processing unit 
13 is transmitted directly into the output interface 
buffer 26 for the outputting of data. 

25 When a fourth data transfer processor command is 
carried out by the data processing unit 13, the input 
data buffered in an input interface buffer 9 is 
transmitted directly into the data memory 20 for 
storage . 

30 

When a fifth data transfer processor command is carried 
out by the data processing unit 13, data which is 
stored in the data memory 20 is transmitted directly 
into the output interface buffer 26 for the outputting 
35 of data. 
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The direct data transfer, in particular from an input 
port 9 to an output port 26, when a single processor 



S0060/200015624 SB 



- 12 - 



5 



10 

Q 

'"'-I 
. =^ 

tS 

i'-y 20 
25 
30 



35 



command is carried out permits very high data 
processing rates of pure user data which does not have 
to be processed by the high speed processor but rather 
merely passed on. This is advantageous in particular 
when the high speed processor 1 is used as a 
communications computer within a network. In modern 
networks, data is transmitted in data frames, the data 
frames generally being composed of control data 
(headers) and pure user data (payload) . The interface 
buffers of the high speed processor according to the 
invention can preferably be configured for various data 
frame types . 

The data processing unit 13 is used for protocol 
processing, in which case it preferably contains what 
is referred to as a branch unit. The branch control 
unit transmits the address for the respective following 
command. It is essentially composed of a buffer for 
storing the state of a program counter and an adder. 
The stored program counting value is read out and 
applied to the ROM memory 15 in order to read out the 
next processor command from the program memory 15. 

The data processing unit 13 also contains a command 
decoder which extracts the control signals and the 
addresses from the instructions or commands. In order 
to ensure a simple structure of the command decoder, 
the processor commands are preferably divided or 
segmented. The command decoder contains a circuit for 
evaluating interrupt signals in order, if appropriate, 
to bring about a task change. The date processing unit 
13 also contains an arithmetic logic unit ALU. The ALU 
is an arithmetic unit for carrying out arithmetic 
operations at the bit level. The arithmetic unit or the 
ALU executes arithmetic operations, shift operations 
and comparison and bit test operations. The data 
processing unit 13 controls the input ports and output 
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ports via a port control signal bus with a bit width 
of, for example, 3 bits. 

The programs stored in the ROM memory 15 are processed 
5 in the data processing unit 13. In a preferred 
implementation, the program to be carried out is 
divided into four tasks. In a particularly preferred 
embodiment, there are eight registers, a memory for a 
carry and zero flag and a program counter available for 
10 each task. One of the four tasks contains the actual 
main program. This main program processes the program 
data contained in the protocol. When an interrupt is 
'-'^ triggered, the main task is interrupted and changed 

i.g into a task assigned to the interrupt. After processing 

15 of the interrupt has taken place, there is a jump back 

i. -3 

Q into the main task. Because the data processing unit 13 

;3 can process various tasks, for example a main task and 

* us 

" interrupt processing tasks, each task has a separate 

C3 memory for the associated program counter. 

r: 20 

id The high speed processor 1 according to the invention 

is, in the form in which it is illustrated in figure 4, 
particularly suitable for transmitting and processing 
xDSL data. The input interface buffer 9 is preferably 
25 embodied for this purpose as an xDSL interface buffer 
for holding xDSL data frames. For this purpose, the 
xDSL input interface buffer 9 contains a data frame 
detecting device for detecting a predefined data frame 
synchronization data pattern. The date frame detecting 
30 device contains a shift register for writing in the 
received digital xDSL input data, and a data pattern 
memory for storing the predefined synchronized data 
pattern. The data frame detecting device also contains 
a comparator device which executes a bit-by-bit data 
35 comparison of the input data written into the shift 
register with the data synchronization data pattern 
stored in the data pattern memory. If the written-in 
input data is identical with the stored data frame 
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synchronization pattern, the data frame detecting 
device detects the start of a new data frame and 
outputs a data frame detection signal. The shift 
register is then preferably expanded to form a toroidal 
5 memory which is used to buffer the xDSL data contained 
in the data frame. The buffer of the data bits is 
controlled by a pointer. 

A PCM port or a PCM output interface buffer 26 is 
10 preferably used for outputting the user data or payload 
data contained in the data frame. 

13 The high speed processor 1 according to the invention 

't, is characterized by a simple processor architecture and 

fy 15 a simple circuit design. In the high speed processor 1 
according to the invention, the data transfer is 

'--I 

carried out with a very short data transmission time. 
"'•^ Owing to the independent interface address space, the 

Q high speed processor 1 according to the invention has 

20 data transmission processor commands, which permit data 
to be exchanged between the interface buffers in one 

■5 -S- 

C3 step . 

During the transmission of data from an xDSL input port 
25 9 to a PCM output port 26, the input port 9 is reset by 
means of a reset signal before the data transmission by 
the high speed processor 1 is started. The data bits 
for the xDSL data frame are inserted into the shift 
register which compares the written-in data with the 
30 stored synchronization data pattern. If the written-in 
input data are identical to the stored synchronization 
data pattern, a data frame detection signal is 
generated as an interrupt request. The interrupt 
request is passed on to an interrupt control device 
35 within the data processing unit 13. The input port 9 
contains a toroidal memory, and each data bit can be 
addressed by means of a separate pointer. The memory is 
organized according to the FIFO (First In First Out) 
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principle. The input port is supplied with the 
processor clock and the bit clock of the received xDSL 
data frame so that each input bit is buffered only 
once . 

The PCM output port 26 stores the user data bits 
(payload) and as soon as a complete user data block is 
stored in the PCM output buffer 26, the outputting of 
the data is started. The PCM output port 25 is 
preferably composed of a 33 x 8 bit memory for the B 
bit and a 8 x 1 bit memory for the D bits. 



